Proteoglycans synthesized by human glomerular mesangial cells in culture.
Human fetal kidney mesangial cells were cultured for 24 h in the presence of 3H-amino acids and [35S] sulfate and chased for 24 h in nonradioactive medium. Incubation medium and cell layer proteoglycans were purified twice by high performance liquid chromatography-DEAE chromatography followed by gel filtration chromatography. The major medium 35S-macromolecules were chondroitin/dermatan-35SO4 proteoglycans. A small, Sepharose CL-6B Kav 0.14 dermatan-35SO4 proteoglycan was detected in the labeling medium and was released into both the early (time 0-0.5 h) and late (6-24 h) chase media. It contained 38 kDa 4-sulfated 35S-GAGs with a high content of iduronic acid and a 45-kDa protein core. A protein core of similar molecular weight was detected in the culture medium by Western analysis using antibodies to biglycan or proteoglycan-I (Fisher, L. W., Termine, J. D., and Young, M. F. (1989) J. Biol. Chem. 264, 4571-4576). This 35S-proteoglycan was not detected in the cell layer. However, a small dermatan-35SO4 with little or no protein core was present in the intracellular compartment. A large, Sepharose CL-6B excluded chondroitin-35SO4 proteoglycan was released into the culture medium and was detected between 6 and 24 h in chase medium. It eluted near the void volume of both associative and dissociative Sepharose CL-4B columns. It contained 30-kDa 4- and 6-sulfated 35S-GAGs and a 253-kDa protein core. A chondroitin-35SO4 proteoglycan with similar sized 35S-GAGs was detected in both the detergent-soluble and insoluble cell layer compartments. A Sepharose CL-6B Kav 0.11 heparin-35SO4 proteoglycan with a 220-kDa protein core and 38-kDa 35S-GAGs was rapidly released from the cell layer. This proteoglycan was larger than that previously described in isolated rat glomeruli or glomerular basement membranes, but had a core protein similar in size to one previously detected in these tissues. A larger heparan-35SO4 proteoglycan with larger 35S-GAGs was present in the detergent-insoluble cell layer compartment. The proteoglycans released by glomerular mesangial cells in culture resembled those synthesized by aortic smooth muscle cells in culture or extracted from aorta, supporting the notion that these cells are of vascular origin.